ABSTRACT
INTRODUCTION
Assisted reproductive technology (ART) is the application of laboratory or clinical technology to gametes and/or embryos for the enhancement of reproduction (David et al., 2012) . Embryo transfer is a step in the process of assisted reproduction in which embryos are placed into the uterus or oviduct of female with the intent to establish a pregnancy. This technique may be used in humans or in animals.
Embryo transfer is a biotechnological method that uses female reproductive capacity at maximum (Gordon., 2005) . If proper procedures are followed, the risk of transmitting infectious diseases via embryo transfer is lower than with natural mating or artificial insemination (Hare et al., 1986) . The general epidemiological aspects of embryo transfer indicates that transfer of embryos provides an opportunity to introduce genetic material into populations of livestock while greatly reducing the risk for transmission of infectious diseases (Stringfellow et al., 1991) . Babesiosis is a disease especially of domestic and wild mammals mainly prevalent in the tropics and subtropics areas. It has a great economic importance due to the loss of animals or their products (Krauss et al., 2003) . Babesia infections are transmitted mainly by ticks (Malagon et al., 1994 
MATERIALS AND METHODS

Mice and parasite
ICR female mice at eight weeks old were obtained from the Specific Pathogen Free (SPF) room of the National Research Center for Protozoan Diseases. Common daily manage was carried out throughout the experiment. Briefly, the light-dark cycle was 14:10hr (lights on 07:00 a.m. to 19:00 p.m.). The room temperature and humidity were maintained at 68 to 70°F (24.0±1°C) and 50% to 60%, respectively. Four mice were housed in a polycarbonate cage and were allowed to free access to standard laboratory chow and tap-water. Cages were changed once a week. The parasite used in these experiments was B.microti, obtained from the Research Unit for Functional Genomics which was kept at -80 o C.
Experimental infection
Frozen B.microti was recovered by intraperitoneal (i.p) injection into the ICR mice (n=2). When the parasitemia was about 22.4%, 50 µl of infected blood obtained from the tail vein was mixed with 500 µl of phosphate buffer saline (PBS). Then, three ICR mice were challenged with 0.2 ml of this preparation by i.p injection. Parasitemia was monitored every two days. When parasitemia reached about 26.7 %, one of these mice was sacrificed and blood was obtained from the heart. Then, a fixed infection dose of 1x10 7 IRBC/ml was prepared. Thereafter, twelve female ICR mice were challenged with 0.2 ml of 1x10 7 IRBC/ml by i.p injection. Then, from day two after infection a drop of blood was collected by cutting the tip of mouse tail to make a smear for each mouse. This procedure was repeated every two days. Blood smears were stained by Giemsa method and parasitemia quantification was carried out using a light microscope (Nikon, YS2-H, Japan) at 100x magnification in five consecutive fields which include about 200 cells per field.
Superovulation and mating
Twenty female ICR mice were superovulated by i.p injection with 5 I.U. of pregnant mare serum gonadotropin PMSG (Teikoku Hormone MFG Co. Ltd., Tokyo, Japan). Forty eight hours later they were treated with 5 I.U. of human chorionic gonadotropin (hCG) (Teikoku Hormone MFG Co. Ltd., Tokyo, Japan). Thereafter they were mated with males of the same strain.
Embryo culture
Embryo culture was performed according to the protocol described by Quinn et al., 1985 . Briefly, two drops (200μl / drop) of modified Whitten's medium (mWM) (Ark resource Co., Ltd., Tokyo, Japan) was placed into a dish and covered with liquid paraffin and then incubated at 37 o C, 5% CO2 in air. Then, 2-cell stage embryos were flushed from oviducts from plug positive females to this medium for washing. Then, embryos were placed into new mWM medium and incubated at 37 o C, 5% CO2 in air. Cultures were monitored every day to follow embryonic development using a stereomicroscope (Nikon, SMZ1500, Japan). Culture media composition and flushed media composition are described in Table 1 . 
Statistical Analysis
The data presented in Table 3 were analyzed using Chi-square test. p value < 0.05 was considered significant.
RESULTS
Infection course of B.microti in ICR mice
Parasites were detected in all mice from Day 4 (1.5 %) and increased from Day 6. Peak of parasitemia was observed on Day 10 post infection (38.7 %), and from Day 12 parasitemia decreased significantly. After one month parasites were almost totally cleared (Figure 1 A and B) . 
Visible parasitemia was observed in one
mouse born from one infected mother.
Two mice of group 1 delivered puppies on 21 day after mating. One puppy from group 1 (parasitemia increasing) showed visible parasitemia two weeks after delivery. The puppies delivered from the other experimental groups did not show visible parasitemia (Table 2, Figure 2 ). These data indicated that parasites transmitted vertically in a mouse when female was mated at early stage of B.microti infection. 
Embryonic development was similar in
the infected and uninfected mice The percentage of embryo development was higher in the parasitemia decreasing group compared to the parasitemia increasing group. However, there were no significant different between the experimental groups. Figure 3 ).
Figure 3.
Phase-contrast images of mouse embryo development from day one to day six. Following fertilization, embryos undergo a series of mitotic cell divisions. Arrowheads on (d1) and (d2) indicate 2 cells and 4 cells. At day four the embryo compacts, resulting in the formation of a morula that consists of blastomeres in a compact cluster contained within the zona pellucida. The blastocyst, which forms at (d6), is a fluid-filled structure composed of an inner cell mass (white arrowhead) and trophectoderm (gray arrowhead). Figure 3 ). Indicating that, Babesia infection does not have any influence on pre-implantation development. Thus, we suggest that embryos obtained from infected animals might be useful for embryo transfer in order to improve productivity of livestock and reduce the risk of congenital infection. In summary, ART such as embryo transfer might be an useful technique in countries where Babesiosis is an endemic disease.
